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, $d$ $(d\geq 2)$ $\mathrm{R}^{d}$ R (
C ) ( 3.1 )
:
1.1. R $u$ $\nabla u\in L^{2}(R)$ , $\overline{R}\subset R’ \text{ }$ $R’$ \R
$R’$ R’ , \epsilon $>0$ , R/
$h$ $||\nabla u-\nabla h;L^{2}(R)||<\epsilon$ .
, ,
,
. Keldysh [6] $\text{ }\dot{\text{ }}$
Landkof [7] ,




$\mathrm{R}^{d}$ R $u,$. R \Delta u $=0$
$C^{2}$
$u$ , $H(R)$ . $\mathrm{R}^{d}$ $R$ $f\in C(\mathrm{R}^{d})$ , R
f|\partial R -- $H_{f}^{R}$ — :$H_{f}^{R}\in H(R)$ ;
\partial R E , y\in \partial R\E
(1.1) $\lim_{x\in R,xarrow y}H_{J}^{R}(X)=f(y)$
, $E$ cap $(E)$ d $=2$ , $d\geq 3$
. $C(\mathrm{R}^{d})|\partial R=C(\partial R)$ , $H_{f}^{R}$ $(R, f|\partial R)$
$H_{f}^{R}\text{ }(R, f)$ . (1.1) $f\in C(\mathrm{R}^{d})$ y\in \partial R
\rho R :
(1.2) $\rho R:=$ { $y\in\partial R$ :y }.
Kellog , cap $(\partial R\backslash \rho R)=0$ , .
1049 1998 74-86 74
$(R, f)$ HR ,
, . R f ,
$||H_{f}^{R}-H_{\mathit{9}}R;L^{\infty}(R)||\leq||f-g;L^{\infty}(\partial R)||\leq||f-g;L^{\infty}(\mathrm{R}^{d})||$
, $H_{f}^{R}$ $f$ . $f$ $R$ $H_{f}^{R}$
. R – HR
, R .
R , R $(R_{i})_{i\geq 1}$ , –Ri \subset R $\bigcup_{i\geq 1}k=R$




(1.3) $H_{f}^{R}(x)= \lim_{iarrow\infty}H_{f}k(x)$ $(x\in R)$
, , HR R . f|--R
– . , R
, $R_{i}$ ( )
$H_{f}^{R_{i}}$ , (1.3) – $H_{f}^{R}$ Wiener
, $H_{f}^{R}$
13. . .
, , $\mathrm{R}^{d}$ R $:\partial\overline{R}=\partial R$ .
R R . \supset -R R, $arrow\partial R$
( , \epsilon $>0$ $i$ R, R –
\epsilon ) (\mbox{\boldmath $\kappa$})i\geq 1 --R . Wiener
Wiener : $R$ f|\partial R
$H_{f}^{\overline{R}}\text{ }$ , –R (Ri)i $\geq 1\text{ }$ , R
(1.4) $H_{f}^{\overline{R}}(x)= \lim_{iarrow\infty}H_{f}^{h}(x)$ $(x\in\overline{R})$
. $H_{f}^{\overline{R}}$ . R $R^{c}$
\beta Rc $H_{f}^{R}\text{ }$
(1.5) $H_{f}^{R}(x)= \int_{\partial R}f(.y)d\beta Rc\epsilon x(y)$ $(x\in R)$
, \epsilon x x \in R .
$H_{f}^{\overline{R}}$ –Rc 7c
(1.6) $H_{f}^{\overline{R}}(x)= \int_{\theta R}.f(y)d\rho_{\overline{R}^{c\epsilon_{x}}}(y)$ $(x\in\overline{R})$
(1.4) $\text{ }\beta_{\overline{R}^{c}}$ ( [7] ).
$H_{f}^{R}\text{ }$R , $(\kappa)_{i}$ $H_{f}^{R}(x)=$
$\lim_{iarrow\infty}H_{f}\kappa(x)(x\in R)$ , $H_{f}^{\overline{R}}|R=H_{f}^{R}$ .
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$f\in C(\mathrm{R}^{d})$ ,
. $H_{f}^{\overline{R}}\neq H_{f}^{R}$ $f\in C(\mathrm{R}^{d})$ R
. Keldysh Keldysh [6] $K$ (
$\mathrm{R}^{d}$ –Bd $K$) , –
$\rho K=\partial K$ ; K
( K $(d-1)$ ) . .
$f\in C(\mathrm{R}^{d})$ $H_{f}^{\overline{R}}|R=H_{f}^{R}$ , R .
R . , (Ri), $\geq 1$
$f\in C(\mathrm{R}^{d})$ $(H_{f}^{R_{\dot{4}}}|\partial R)_{i\geq}1$ $f|\partial R$ – ,
. . -R
R , , .
1.4. . -R
, 1.1 R .
. $f\in C(\mathrm{R}^{d})$
$H_{f}^{\overline{R}}(y)=f(y)$ $y\in\partial R$ . \partial R
\mbox{\boldmath $\sigma$}R :,
(1.7) $\sigma R:=$ { $y\in\partial R$ :y }.
\mbox{\boldmath $\sigma$}R R Keldysh [6] .
(1.5) \beta 3Rc\epsilon x R , \partial R $E$ \beta Rc\epsilon x(E) $=$
$0$ x\in R . $\beta_{R^{c}}\epsilon_{x}$ R . capE $=0$.
E $0$ .
Keldysh 1 . -R R\\mbox{\boldmath $\sigma$}R $=\emptyset$ .
Keldysh 2 . R R\\mbox{\boldmath $\sigma$}R
.
– Keldysh 2 R\\mbox{\boldmath $\sigma$}R
$c\mathrm{a}\mathrm{p}(\partial R\backslash \sigma R)=0$ ( 2.1
). , \partial R\\mbox{\boldmath $\sigma$}R cap$(\partial R\backslash \sigma R)=0$ . ,
22
(1.8) $\sigma R\subset\rho R$
. Keldysh K \rho K=\partial K , Keldysh
2 K\\mbox{\boldmath $\sigma$}K K\\mbox{\boldmath $\sigma$}K $\neq\emptyset$ (1.8)
. $y\in\rho R$






2.1. . \partial R\\mbox{\boldmath $\sigma$}R , \partial R\\mbox{\boldmath $\sigma$}R




(b) \partial R\\mbox{\boldmath $\sigma$}R ;




22. . $g$ Rd , $g(\mathrm{O})=+\infty$ ,
$x\neq 0$ , $g(x)=\log(1/|x|)(d=2)$ g(x) $=1/|x|^{d-2}(d\underline{>}3)$ . Rd
\mu $(d=2)$ $(d.\geq 3)$ $U^{\mu}$ ,
,
$U^{\mu}(x):=g* \mu(x)=\int_{\mathrm{S}\mathrm{p}\mathrm{t}\mu}g(x-y)d\mu(y)$
, spt\mu \mu .
$\mathrm{R}^{d}$ $R$ . R (
) $G(x, y)=G^{R}(x, y)$ R $G^{*}(x, y)=$
$(G^{R})*(x, y)$ . R $(R_{i})_{i\geq 1}$ $G_{i}(x, y)$ $G^{*}(X, y)$
(2.1) $G^{*}(x, y):= \lim_{iarrow\infty}G_{i}(x, y)$ $((x, y)\in\overline{R}\cross\overline{R})$
. (2.1) $(R_{i})_{i\geq 1}$ $\nearrow\backslash$
. $\sqrt\backslash$ $G^{*}(x, y)$
$(R_{i})_{i\geq 1}\text{ }\overline{R}_{i1}+$ $\subset R_{i\rho i}^{-CR=\partial R_{i}}$ (2.1) . –R $\cross$ –R $G_{i}(x, y)\downarrow$
$G^{*}(x, y)$ . : y $\in R\text{ }$ $G^{*}(\cdot, y)\in H(R\backslash \{y\})$ ;
y\in R R $G^{*}(\cdot, y)>0$ . $G_{i}(x, y)$ , $G^{*}(x, y)$ : $G^{*}(x, y)=$
$G^{*}(y, x)((x, y)\in\overline{R}\cross\overline{R})$ . R $\cross$ R $G_{i}(x, y)\geq G(x, y)$ $G^{*}(x, y)\geq G(x, y)((x, y)\in$
$R\mathrm{x}R)$ . R $\cross$ R $G_{1}(x, y)\geq G^{*}(x, y)\geq G(x, y)$ , $y\in R$
$G(\cdot, y)-.g.(\cdot -, y).\in H(R)$ $G_{1}(\cdot, y)..-g(\cdot-y)\in$
.
$H(R)$ $G^{*}(\cdot, y).-g(\cdot-y)\in H(R)$
.
$G^{*}(x, y)$ , (1.6) $G^{*}(X, y)$
(2.2) $G^{*}(x, y)=U^{\epsilon}(x)-U^{\theta}\overline{R}^{\mathrm{C}e_{y}}(X)$ . $((x, y)\in\overline{R}\cross\overline{R})$
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. ( $[7,\mathrm{p}.333]$ ): $b\in R$ , $a\in\partial R$
(2.3) $G^{*}(a, b)=0$
a\in \in \mbox{\boldmath $\sigma$}R ; , $b\in R$
a\in \partial R
(2.4) $G^{*}(a, b)>0$
a\in \partial R\\mbox{\boldmath $\sigma$}R ;(2.3) $(x, .y)rightarrow G^{*}(x, y.)$ –R $\cross$ R
$(a, b)$ .
(2.3) $(a, b)\in\sigma R\mathrm{x}R$ $(a, b)\in\sigma R\mathrm{x}(\overline{R}\backslash \{a\})$
, -R $\cross$ -R $(x, y)\mapsto G^{*}(x, y)$ $(a, b)\in\sigma R\cross(\overline{R}\backslash \{a\})$
. $b\in\partial R\backslash \{a\}$
. $B:=B(b, r)=\{|x-b|<r\}$ $r>0$ $a\not\in\overline{B}$ .
$R’=\overline{R\cup B}\backslash \partial(\overline{R\cup B})$ . R’ $R’\supset R\cup(\overline{R}\cap B)$
. R’ $G^{\prime*}(x, y)$ . a\in \mbox{\boldmath $\sigma$}R ( ,
$a\in\sigma R$ ([6], [7,p.287])
) , a\in \mbox{\boldmath $\sigma$}R’ . b\in R’ (2.3) $G^{;*}(a, b)=0$ –R’ $\cross$ 7
$(x, y)-\rangle G’*(x, y)$ $(a, b)$ . $0\leq G^{*}(x, y)\leq G^{\prime*}(X, y)$ $G^{*}(a, b)=0$
–R $\cross$ -R $(x, y)\vdasharrow c^{*}(x, y)$ $(a, b)$ .
(2.3) , \rho R Bouligand , $y\in R$
(2.5) $\rho R=\{z\cdot\in\partial R:\lim_{zx\in R,xarrow}G^{R}(x, y)=0\}$
, $\sigma R$ , $y\in R$
(2.6) $\sigma R=\{_{Z\in}\partial R : (G^{R})^{*}(Z, y)--0\}$
. $G^{R}(x, y)\leq(G^{R})*(x, y)$ \mbox{\boldmath $\sigma$}R\subset \rho R .
2.3. . Rd – \mu
(2.7) $(-\triangle+\mu)u=0$
Rd D $u$ D \mu
${}_{\mu}H(D)$ . . : $D\mapsto {}_{\mu}H(D)$ $\mathrm{R}^{d}$ (
) . $(\mathrm{R}^{d}$ , fl$)$ ([3], [8] )
\mu ([1], [2] ). \mu
, Rd $K$ $U^{|\mu||K}\in C(\mathrm{R}^{d})$ , $|\mu|$




\mu $\geq 0$ . D \mu
(\mu ) \beta (D) , (D) $=S(D)$
$\text{ }$ . $\mathrm{R}^{d}$ $V$ \mu V $\mathrm{P}\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{o}\mathrm{n}-\mathrm{w}\mathrm{i}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}-\mathrm{B}\mathrm{r}\mathrm{e}1_{0}\mathrm{t}$ V
$f\text{ _{ } }-\text{ {}_{\mu}}H_{f}^{V}$ . $f\in C(\partial V)$
$\lim_{x\in V,xy}arrow {}_{\mu}HV(fX)=f(y)$ $y\in\partial V$ \mu . \partial V \mu $V$ \mu
. flV=HV , $0$ .
V \mbox{\boldmath $\varphi$} \mu $\geq 0$
(2.7) $T_{V} \varphi(x):=\int_{V}G^{V}(x, y)\varphi(y)d\mu(y)$
. $T_{V}\varphi\in C(V)$ , $T_{V}\varphi$ V\cup \rho V , $T_{V}\varphi\in C(V\cup\rho V)$
$T_{V}\varphi|\rho V=0$ . \mbox{\boldmath $\varphi$} $\geq 0$ $T_{V}\varphi\in S(V)^{+}=\{s\in S(V)$ :
V $s\geq 0$} . , V
(2.8) $-\triangle T_{V}\varphi=\varphi\mu$
.
(2.9) $u+T_{V}u\in H(V)$ $(u\in {}_{\mu}H(V))$
.
, Rd D
(2.10) $S(D)^{+}\cap C(D)\subset\mu 9(D)^{+}\cap C(D)$ . $(\mu\geq 0)$
. $s\in S(D)^{+}\cap C(D)$ . -V\subset D \mu $V$
$V\text{ }s\geq,H_{S}^{V}$ . $u:=,H_{s}^{V}$ . $\tau_{v}$ (2.9) $u+T_{v^{u}}=$
$H_{S}^{V}$ , $T_{V}..u\geq 0$ $H_{S}^{V}\geq {}_{\mu}H_{s}^{V}$ . $s\in S(D)$ $V\text{ }s\geq H_{S}^{V}$ ,
$S\geq {}_{\mu}H_{s}^{V}$ . .$\cdot$.
23. 2.1 . (a) (b) Keldysh 2
, (a) (c) . (c) . (b)
(a) . (a) (c) . , $R$
$c\mathrm{a}\mathrm{p}(\partial R\backslash \sigma R)>0$ .
, $R_{i}\supset\overline{\kappa}_{+1}$ $(k)_{i\geq 1}$ – . $k$
$G_{i}(x, y)$ R $G(x, y)$ , $G^{*}(x, y)$ R
$G_{i}(x, y)\downarrow G^{*}(x, y)\geq G(x, y)(i\uparrow\infty)$ . $y\in R$
. $G_{i}(\cdot, y)\in C(\partial R)$ R $G_{i}(\cdot, y)\downarrow G^{*}(\cdot, y)$ , $G^{*}(\cdot, y)$ R
. (2.6) , $\partial R\backslash \sigma R=\{x\in\partial R:G^{*}(x, y)>0\}$ , \partial R\\mbox{\boldmath $\sigma$}R
. Choquet ( $[4,p.149]$ ) , F\subset \partial R\\mbox{\boldmath $\sigma$}R
79
$c\mathrm{a}\mathrm{p}(F)>0$ F . $\mathcal{M}_{F}^{+}$ $\mathrm{s}p\mathrm{t}\nu\subset F$ \nu
, sptp&k . ([4,pl40] )
cap$(F)= \sup${ $\iota\ovalbox{\tt\small REJECT}(F):\nu\in \mathcal{M}^{+}$ , Rd $U^{\nu}\leq 1$ }
, cap$(F)>0$ , Rd $U^{l\ovalbox{\tt\small REJECT}}\leq 1$ \nu (F) $>.0$ \nu \in MF+ . Lusin
, K\subset F \nu (F\K) $<\nu(F)/2$ $U^{\nu|K}\in C(\mathrm{R}^{d})$
K ([4,p.ll-8] ). \mu :=\nu |K ,
(2.11) $\mu(\partial R\backslash \sigma R)>0$ , $\mathrm{s}\mathrm{p}\mathrm{t}\mu\subset\partial R\backslash \sigma R$
. $(_{\mu(\partial R}\backslash \sigma R)=0)$ .
.
, R, , R, \mu .
. $y\in$ $s= \min(G_{i}(\cdot, y),$ $1)$ $s\in S(k)^{+}\cap C(\overline{R}_{i})$
$s|\partial h=0$ . (2.10) $\text{ }s\in\beta(h\cdot)^{+}\cap C(\overline{R}_{i})$ $s|k>0$ $s|\partial k=0$
, $s$ \mu . \mu \mu ( $[3,p.51]$ )
\mu .
i $\geq 1$ $u_{i}:={}_{\mu}H_{1}^{\dot{\alpha}}$ . R, \mu $u_{i}\in {}_{\mu}H(k)\cap C(\overline{R}_{i})$ $u_{i}|\partial h=1$
. (2.10) $1\in\mu^{\text{\c}(\mathrm{R}^{d})}$ , , +1 0 $<u_{1}\leq u_{i}\leq$
$u_{i+1}\leq 1$ , $(u_{i})_{i\geq 1}$ 1 .
$u^{*}(x):= \lim_{iarrow\infty}u_{i}(x)$ $(x\in\overline{R})$
, $- R\text{ }0<u_{1}\leq u^{*}\leq 1$ . $u_{i}|k\in {}_{\mu}H(R)(i\geq 1)$ , $u^{*}|R\in {}_{\mu}H(R)$
. (2.9) $u_{i}+T_{R_{i}}u_{i}\in H(R_{i})\cap C(\overline{R}_{i})$ R, $u_{i}+T_{R}u_{i}=1$ .
ui+T u’ $\equiv 1$ ,
(2.12) $1=u_{i}(x)+ \int_{\mathrm{s}\mathrm{p}\mathrm{t}\mu}G_{i}(x, y)u_{i}(y)d\mu(y)$ $(x\in R)$
. $G_{i}(x, y)\downarrow G^{*}(x, y)((x, y)\in R\mathrm{x}\partial R),$ $0<G_{i}(x, y)u_{i}(y)\leq G_{1}(x, y)\leq g(x-y)+$
$((x, y)\in R\cross\partial R)$ , $y$ }$arrow g(X-y)$ x\in R R \mu
. , , (2.12) i\uparrow \infty
(2.13) $1=u^{*}(x)+ \int_{\mathrm{s}\mathrm{p}\mathrm{t}\mu}G^{*}(X, y)u(*y)d\mu(y)$ $(x\in R)$
.
, $R\cap(\mathrm{s}p\mathrm{t}\mu)=\emptyset$ , $u^{*}|R\in {}_{\mu}H(R)=H(R)$ , u***|R R
. $a\in\sigma R$ . (2.3) , $\mathrm{s}\mathrm{p}\mathrm{t}\mu\subset\partial \mathrm{R}\backslash \sigma \mathrm{R}\text{ }$
$(x, y)\ovalbox{\tt\small REJECT}arrow c*(x, y)$ R $\cross$ spt\mu $(a, b)(b\in \mathrm{s}\mathrm{p}\mathrm{t}\mu)$ $G^{*}(a, b)=0$
. R ( (a) ) (b) :\partial R\\mbox{\boldmath $\sigma$}R $R$
$0$ . (2.13) R u*|R R
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R\\mbox{\boldmath $\sigma$}R 1 . R $u^{*}|R\equiv 1$ .
(2.13) $\mathrm{s}\mathrm{p}\mathrm{t}\mu\subset\partial \mathrm{R}\backslash \sigma \mathrm{R}\text{ }$
(2.14) $\int_{\partial R\backslash \sigma R}G^{*}(X, y)u^{*}(y)d\mu(y)=0$ $(x\in R)$ .
. , (2.4) , x\in R R\\mbox{\boldmath $\sigma$}R $G^{*}(x, \cdot)>0$ ,
$u^{*}\geq u_{1}>0$ R\\mbox{\boldmath $\sigma$}R $u^{*}\geq u_{1}>0$ . (2.14) $\mu(\partial R\backslash \sigma R)=0$
. (2.11)
3.
3.1. . $R$ $\mathrm{R}^{d}$ . a\in \partial R $a$
.
a\in \partial R , $a$ $\mathrm{R}^{d}$ x $=$
$(x’, x^{d})=(x^{1..d-1d},\cdot, x, x)$ , \rho $h$ , $V=\{x’\in \mathrm{R}^{d-1} : |x’|<\rho\}$
$\varphi(0, \cdots, \mathrm{o})=0$ $\sup_{V}.|\varphi|<h$ $x^{d}=\varphi(X’)$ , $U=V\cross(-h.\cdot’ h)$
$\iota$
$U$ $\partial R=\{x=(x’, x^{d}) : x^{d}=\varphi(X’)(x’\in V)\}$
: :
,
$U\cap R=\{x=(X’, X^{d}) : -h<x^{d}<\varphi(x’)(x’\in V)\}$
.
$\mathrm{R}^{d}$ $S^{d-1}=\{\xi\in \mathrm{R}^{d} : |\xi|=1\}$ \xi \eta $d_{S^{d-1}}(\xi, \eta)$ ,
\mbox{\boldmath $\delta$} . $e_{1}=(1,0, \cdots, 0)\in S^{d-1}$ . a $\in\partial R$
, $a$ $r_{1}e_{1}$ $R^{d}$ x $=r\xi \text{ }$ $(r, \xi)$ ( $r\in$
$[0, \infty),$ $\xi\in S^{d-1})$ , \rho $(<\delta/2)$ $h$ , $V=\{\xi\in S^{d-1} : dS^{d1}-(\xi, e_{1})<\rho\}$
$\text{ _{}\varphi}(e_{1})=r_{1}$ $\sup_{V}|\varphi-r_{1}|<h$ r $=\varphi(\xi)$ , $U=V(r_{1}-$
$h,$ $r_{1}+h)\cross V$
$U$ $\partial R=\{(r, \xi) : r=\varphi(\xi)(\xi\in V)\}$
,
$U\cap R=$ {(r, $\xi)$
-
: $r_{1}-h<r<\varphi(\xi)(\xi\in V)$ }
.
.
$U$ R , \mbox{\boldmath $\varphi$} R
. \mbox{\boldmath $\varphi$} .
, $R$ , .
3.1. $y\in$ \partial R , y y
.
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[5] . y\in \partial R
, .
3.2. . Rd R R , R
C . , , Cp $(p\geq 1)$ ,
, . 3.1 .
3.2. R .
, 3.1 R\\mbox{\boldmath $\sigma$}R=\partial R\\rho R Kellogg cap(\partial R\
$\rho R)=0$ , 2.1 R . R $=\rho R$ ,
3.1 $\partial R=\sigma R$ Keldysh –
33. R .
.
34. R , R’ –R \subset R’ $R’$ \R R’
, $H(R’)$ I–R $H(R)\cap C(\overline{R})$ –
.
: u $\in H(R)\cap C(\overline{R})$ \epsilon $||u-h;L^{\infty}(R)||<\epsilon$
$h\in H(R’)$ . R $=f|\partial R$ $f\in C(\mathrm{R}^{d})$
. $(R_{i})_{i\geq 1}$ $u_{i}:=H_{f}^{R_{i}}$ . 33 $(u_{i}|\partial R)_{i\geq}1$
$f|\partial R=u|\partial R$ – , $(u_{i}|\overline{R})_{i\geq 1}$ $u|\overline{R}$ –
. $i$ , -Ri\subset R’ $||u-u_{i};L^{\infty}(R)||<\epsilon/2$ .
— R/’ : $\overline{R}\subset R’’\subset k$ ;R/\R’ R’
. $u_{i}\in H(R’’)$ , -R R” , R/\R’’ R’
, Runge , h\in H(R’)
$||u_{i}-h;L^{\infty}(R)||<\epsilon/2$ .
$||u-h;L^{\infty}(R)||\leq||u-u_{i};L^{\infty}(R)||+||u_{i^{-}}h,$ $L^{\infty}(R)||<\epsilon$
3.3. 1.1 . , 1.1 .
. , $R$ $\mathrm{R}^{d}$ , $\nabla u\in L^{2}(R)$
$u\in H(R)$ , \epsilon $>0$ , $||\nabla u-\nabla h,$ $L^{2}(R)||<\epsilon$
$h\in H(R’)$ . R’ –R \subset R’ , $R’$ \R
R’ Rd .
$u$ R . , $\nabla u\in L^{2}(R)$
$u\in H(R)$ , R u, $(u_{i})_{i\geq 1}$ R $u$ –
$\lim_{iarrow\infty}||\nabla u-\nabla u_{i};L2(R)||=0$
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( $[11,\mathrm{p}.178]$ ; $d=2$
$d\geq 2$ ) . Virtanen-Royden
.
.
R , -R $(U_{i})_{0\leq i\leq\iota}$ , $\overline{U}_{0}$ \subset R $U_{i}$ $(1\leq$
$i\leq l)$ 3.1 ai\in \partial R
. $(\varphi_{j})_{0\leq j\leq m}$ $C_{0}^{\infty}(\mathrm{R}^{d})$ $\mathrm{s}\mathrm{p}\mathrm{t}\varphi_{0}\subset U_{0}$
$\mathrm{s}p\mathrm{t}\varphi_{j}(1\underline{<}j\leq m)$ $U_{i}(1\leq i\leq l)$ . $u$
$u_{j}:=u\varphi_{j}\in C^{\infty}(R)$ $||\nabla u_{j};L2(R)||<\infty$ $(0\leq j\leq m)$ .
$f_{0}:=u_{0}\in C_{0}^{\infty}(\mathrm{R}^{d})$ . $1\leq j\leq m$ $j$ , 1 $\leq i\leq l$
$\mathrm{s}p\mathrm{t}\varphi_{j}\subset U_{i}$ . aai ,
U, ) $x=(x’, x^{d})$ , t $>0$ , $(x’, X^{d}-t)\in U_{i}\cap R$
$x\in U_{i}$
$u_{jt}(x):=u_{j}(x’, Xd-t)$ ,




(3.1) $\lim_{t\downarrow 0}||\nabla u_{jt}-\nabla u_{j};L2(R)||=0$ $(1 \leq j\leq m)$
. 1 $>0$ R $\subset R_{t}$
, $\sum_{j=1}^{m}u_{jt}\in C_{0}^{\infty}(R_{t})$ . $\text{ }\psi t|\overline{R}=1$ $spt\psi t\subset$ Rt \psi t $\in(C_{\mathit{0}}^{\infty}(Rd)$
,
$f_{t}:=f \mathrm{o}+(\sum_{j=1}^{m}ujt)\psi_{t}$
, $C_{0}^{\infty}(\mathrm{R}d)$ . R u $= \sum_{j=0}^{m}$ u’ $=f \mathrm{o}+\sum_{j=1}^{m}$ ujt
$|| \nabla u-\nabla f_{t;}L2.(R).||\leq\sum_{j=1}||\nabla uj-\nabla ujt;L^{2}(R)||$
‘
. (3.1) $||\nabla u-\nabla f_{t;}L2(R)||\downarrow.0(t\downarrow 0)$
.
. , + t $>0$
$f:=f_{t}$ .
(3.2) $|| \nabla u-\nabla f;L^{2}(R)||<\frac{\epsilon}{4}$
$f\in C_{0}^{\infty}(\mathrm{R}^{d})$ . $f$ .
$f$ $g:=u-f$ , $(D_{i})_{i\geq 1}$ –D, $\subset D_{i+1}$ D, C2
R . $(H_{g}^{D_{i}})i\geq 1$ R $p\in H(R)$ $||\nabla_{P};L^{2}(R)||\leq$
$||\nabla g;L^{2}(R)||$ ( [ll,pp.162-164] ; $d=2$
, $d\geq 2$ ). Royden
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– . $H_{g}^{D_{i}}=H_{u}^{D_{i}}-H_{f}^{D}i=u-H_{f}^{D_{i}}$ , Wiener
R $H_{f}^{D_{i}}arrow H_{f}^{R}(iarrow\infty)$ , p $=u-H_{f}^{R}$ .
$||\nabla u-\nabla H_{f}R;L2(R)||\leq||\nabla u-\nabla f;L2(R)||$ , (3.2)
(3.3) $|| \nabla u-\nabla H_{f}^{R};L^{2}(R)||<\frac{\Xi}{4}$
.
. , C2 $R,\text{ }\supset\overline{R}_{i+1}$ $(k)_{i\geq 1}$ . i $\geq 1$
Rd $\mathrm{R}^{d}\backslash R_{i}\lrcorner_{\mathrm{i}}$wi=f R, $w_{i}=H_{f}^{R_{i}}$ , Rd
$w$ $\mathrm{R}^{d}\backslash \overline{R}\text{ }w=f\text{ }w=H_{f}^{\overline{R}}$ . w, Rd w –
R . ,
, Rd a $b$
$D(a, b):= \int_{\mathrm{R}^{d}}\nabla a(X)\cdot\nabla b(x)dx$,
\alpha .\beta \alpha \beta , a $D(a):=D(a, a)$
.
$\int_{R_{i}}\nabla(w_{i}-w_{i}+j)\cdot\nabla w_{i}dv+\int_{x}(w_{i}-wi+j)\Delta widv=\int_{\hslash}(w_{i}-wi+j)\frac{\partial w_{i}}{\partial n}ds$
, $dv$ Rd , $ds$ R, , $\partial/\partial n$ R,
. \Delta w, $=0$ $\mathrm{R}^{d}\backslash$ $w_{i}-w_{i+j}.=0$
$D(w_{i}-w_{ij,i}+w)=0$
(3.4) $D(w_{i}, w_{i+j})=D(w_{i})$ $(i,j\geq 1)$
. $w_{i+j}$ f
(3.5) $D(w_{i}, f)=D(wi)$ $(i\geq 1)$
. (3.4) $D(w_{i})^{2}=D(wi, w_{ij}+)^{2}\leq D(w_{i})D(w_{ij}+)$
, $D(w_{i})\leq D(w_{i+j})(i,j\geq 1)$ . (3.5) $D(w_{i})\leq$
$D(f)(i\geq 1)$ . , $(D(w_{i}))_{i\geq 1}$ ,
(3.4)
$||\nabla w_{i}-\nabla wi+j;L^{2}(R)||^{2}\leq||\nabla w_{i}-\nabla wi+j;L^{2}(\mathrm{R}^{d})||2$
$=D(w_{i^{-w_{i})}}+j=D(wi+j)-D(w_{i})$
,
(3.6) $||\nabla w_{i}-\nabla wi+j;L2(R)||^{2}\leq D(w_{i+j})-D(w_{i})$ $(i,j\geq 1)$
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. R $w_{i}=H_{f}^{k}$ (1.3) $w=H_{f}^{\overline{R}}$ , R $\nabla w_{i}$ w
. , (3.6) :
$|| \nabla H_{fJ}^{R_{d}}-\nabla H\overline{R};L^{2}(R)||^{2}\leq\lim_{jarrow\infty}D(w_{j})-D(w_{i})$ $(i\geq 1)$
$k$
(3.7) $|| \nabla H_{f}^{R_{k}}-\nabla H_{f}^{\overline{R}2};L(R)||<\frac{\epsilon}{4}$
.
, R , 32 R . R $H_{f}^{\overline{R}}=H_{f}^{R}$
. (3.3) (3.7) , $v:=H_{f}^{R_{k}}$ ,
(3.8) $|| \nabla u-\nabla v;L^{2}(R)||<\frac{\epsilon}{2}$
$v\in H(R_{k})$ .
, $R^{d}$ R” : $\overline{R}\subset R’’\subset\overline{R’’}\subset R_{k}\subset R’$ ;
R/\R’’ R’ . $v\in H(\cdot R’’)\cap C(\overline{R’’})$ , 34
, $H(R’)$ $(h_{i})_{i\geq 1}$ –R” $v$ – . -R\subset Rl’
, , (\nabla hi)i\geq lt --R $\nabla v$ – ,
$\lim_{iarrow\infty}||\nabla v-\nabla hi;L^{2}(R)||=0$
. $i$ $h:=h_{i}$
(3.9) $|| \nabla v-\nabla h;L^{2}(R)||<\frac{\epsilon}{2}$
$h\in H(R’)$ . (3.8) $(.3.9)$ $||\nabla u-\nabla h;L^{2}(R)||<\epsilon$
. . :
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